Abstract Let k0 be the least odd value of k such that k ■ 2" + 1 is composite for all n > 1. In this note, we present the results of some extensive computations which restrict the value of k0 to one of 119 numbers between 3061 and 78557 inclusive. Some new large primes are also given.
We assume throughout that k is odd, positive and that n > 1. Sierpinski proved [5] , [6] that there are infinitely many values of k such that k • 2" + 1 is composite for all n, by showing that, for k = 1 (mod (232 -1)-641) and k = -1 (mod 6700417), every integer in the sequence k ■ 2" + 1 is divisible by at least one of the primes in the "covering set" {3, 5, 17, 257, 641, 65537, 6700417}. There are smaller values of k than those in Sierpinski's arithmetic progression, which still have this covering set. The least of these is k = 201 44650 31451 65177. For this k, we have
(mod 17) k ■ 264n+47 +1=0 (mod 641) k . 264"+is + j _ 0 (mod 6700417).
Sierpinski also points out that one of the primes 3, 5, 7, 13, 17, 241 will divide k • 2" + 1 for certain other values of k. The least of these is 271129. Finally, he mentions that the problem of determining the least value kQ of k such that k • 2" + 1 is always composite is unsolved. This problem was posed again by Guy [3] .
We have not considered the possibility that k be even here because any power of 2 which divides k can be absorbed into the 2" part of the expression A: • 2" + 1. Hence, we would only need to consider k = 2r and k2" + 1 = 2"'¥r + 1. The only primes of this form are the Fermât primes 22™ + 1. If r < 16, we know that there is a prime of the form 2n+r + 1; however, if r = 16 (k = 65536), it is not known whether or not there is a prime of this form. Certainly, there is none with n < 106. In this case there is no finite covering, but it may well be true that there are no primes.
In 1962, J. L. Self ridge (unpublished) discovered that one of the primes 3, 5, 7, 13, 19, 37, 73 always divides 78557 • 2" + 1. He also remarks [4] that there exists a prime of the form k ■ 2" + 1 for any A: < 383 and that 383 • 2" + 1 is composite for all n < 2313. In 1976, N. S. Mendelsohn and B. Wölk (unpublished) found that 383 • 2" + 1 is composite for ail n < 4017. Thus, at that time it was known that k0 exists and that 383 < k0 < 78557.
If K(x) is the number of odd k < x such that k • 2" + 1 is prime for some n, then Sierpiñski's proof [5] implies that K(x) < x/2 for all sufficiently large x. Erdös and Odlyzko [2] show that there is a positive constant c such that K(x) > ex for x > 1.
In this note, we report on some extensive calculations which have further restricted the possible value of k0. These calculations, which required several hundred hours of CPU time, were performed on the AMDAHL 470-V7 computer at the University of Manitoba and the CDC 6500 at the Computer-Based Education Research Laboratory at the University of Illinois.
For each odd value of k (383 < k < 78557), we attempted to find a prime of the form k ■ 2" + 1. When k < 10000, we searched for such a prime with n up to at least 8000. For k > 10000, we searched for such a prime with n < 2000. For large values of n, we often used the methods of Cormack and Williams [1] to find these primes. We summarize our results for k < 10000 in Table 1 . The eight values of k here are the only ones less than 10000 for which no prime of the form k • 2" + 1 is known. Also, for these values of k, no prime of this form exists for n < B. Table 1   kB  kB  3061  16000  5897  8170  4847  8102  7013  8105  5297  8070  7651  8080  5359  8109  8423  8000 During these computations, we found some rather large primes. We give those with n > 3000 in Table 2 . For each k, the value of n given is the least n such that k • 2" + 1 is prime. In Table 3 , we give all the 110 values of • 2" + 1 is composite for all n < 2000. Table 3 A; (10000 < k < 78557) such that There are only 118 values of k < 78557 that need to be tested further. There does not appear to be any reason to believe that any of these produce only composite values of k • 2" + 1. Unlike the values of k where k • 2" + 1 is known to always be composite, these k seem to have no small covering set. For these k, it may just be that the density of primes in the sequence {k • 2" + 1} is small so that they must be searched up to large values of n. It would be interesting to see how many of these 118 A: values could be ehminated by a large, fast computer like the CRAY-1.
